Much has been written about Rita's scientific life and accomplishments, including her early training as a medical student at the University of Turin and her close association with fellow students Renato Dulbecco and Salvador Luria; her makeshift laboratory in her bedroom during World War II; the 30 years of collaboration with Viktor Hamburger at Washington University; the in vitro assay for nerve growth factor (NGF) she developed from a visit to Rio de Janeiro in 1952; the serendipitous finding of NGF in snake venom with Stanley Cohen, which led to its purification and characterization as a protein; and her leadership roles as founder and president of the European Brain Research Institute (EBRI) and as a member of the Italian Senate. Here we wish to shed light on unique aspects of her scientific and humanitarian life that have not received much attention.
Rita Levi-Montalcini represents a remarkable breed of scientist who is rarely encountered today. She not only had to endure obstacles due to sexism and religious discrimination, but was also affected by totalitarism, politics, and war. She often noted that she viewed herself as an artist more than as a scientist. Her decision in the 1930s to study the nervous system was based upon her fascination with its beauty and complexity. During experiments carried out from 1940 to 1960, her scientific hypotheses did not require highly sophisticated techniques. Indeed, Rita's and Stanley Cohen's use of NGF antibodies in 1960 gave rise to identical results as did NGF knockout mice generated more than 40 years later. Interestingly, most of her experiments did not contain statistical data. Her demonstration of the diffusible nature of the growth-promoting activity by mouse sarcoma tumors implanted in the chorioallantoic membrane, the halo effect of NGF, and the effects of immunosympathectomy were so pronounced that they did not require any statistics. Rita did not like results based on a statistical analysis and, as she used to say, she preferred ''experiments with a yes or no answer. '' In the cell culture room in Rita's Center of Neurobiology in Rome, there was a plaque with a saying attributed to Albert Einstein: ''Imagination is more important than knowledge.'' Indeed, her scientific attitude was, as she used to say, a product more of intuition and imagination than of deep complex reasoning. She also mentioned that the best ideas came during the evening, when the brain could elaborate hypotheses without the congestion of too many daily facts.
Rita insisted that the reductionist approach, which provided so many scientific advances in biology, should be complemented by a holistic approach whereby the functioning of a cell should be analyzed in multiple ways. This type of thinking was a forerunner of systems biology. The intuitive, imaginative nature of her reasoning, coupled with her superb observational skills, came to light after the Nobel award in 1986 with Stanley Cohen. After the award, she wrote that NGF had an ''organismic role'' that was more extended than the basis of the Nobel prize, which was on the discovery of growth factors. Studies since then confirm an extended role of neurotrophic factors, not only in peripheral and central nervous system, but also in the immune and endocrine system. Her predictions anticipated the demonstration that NGF plays an important role in aggressive behavior, learning and memory, fertility, pain, and neuronal plasticity.
Because there were so few women in science in the 1940s and 1950s, Rita faced many hurdles in establishing herself as an independent scientist. Nevertheless, she always possessed an enormous drive to address fundamental questions of how the nervous system develops. The research she carried out secretly in Fascist Italy was accomplished without benefit of any grant or fellowship support. With the help of her parents, she purchased a Zeiss binocular microscope to view her silver-stained embryonic sections. Moreover, during this period, Rita was banned from publishing her papers in Italian scientific journals because of her Jewish heritage. In an interview in 2008, Rita noted that these obstacles were not a concern to her, but that the research on 5-day-old chick embryos sustained and energized her during those troubled times.
Rita was invited by Viktor Hamburger to investigate the mechanism by which the periphery influences the growth and direction of nerve fibers during development. Rita left Italy after World War II and continued her research at Washington University in St. Louis, Missouri, after boarding a ship in 1947. She was supposed to stay 6 months but remained more than 20 years. In St. Louis, she kept her friendships with Salvador Luria and Renato Dulbecco, who had relocated to the US about same time. Luria escaped Europe after the German army invaded Paris and Dulbecco embarked on the same ship to New York as Rita. With Hamburger's encouragement, Rita attended conferences, such as one on genetic neurobiology in Chicago in 1950, notable for the lack of women at the meeting (Figure 2 ).
Rita possessed a very gracious but assertive personality. We recall a lunch more than 15 years ago when Rita proclaimed that she had originally discovered cell death in the 1940s. This was difficult to fathom because apoptosis was originally coined as a term in 1972. But in fact, Rita and her famous teacher in medical school, Giuseppe Levi, described a spontaneous form of neuronal death in the chick embryo, which was published by the Academia Pontificia Scientiarum in 1944 (Levi-Montalcini and Levi, 1944) . This paper was not widely read because it was printed by a religious institution, as a result of a law stated by Mussolini in 1938 prohibiting academic and professional careers to those of Jewish descent. Also, the abstract was unconventional in that it appeared in Latin, ''Extirpato, ex pulli gallinacei fetu, tertio incubationis die.'' After spending two decades in St. Louis, Rita moved back to Rome, where she was invited by the president of the Italian National Research Council to establish a center of neurobiology. She grew to dislike the way the Italian bureaucracy evaluated the scientific expertise of young investigators. Her way of approaching the problem of recruitment was almost exclusively based on her intuition. This reflected her artistic approach used many times when hiring a technician or a postdoctoral fellow. In these cases, she tried to interview candidates by herself, without considering a CV full of publications or references. She often found diamonds in the rough, identifying devoted scientists who provided original contributions to the studies on NGF.
In addition to identifying scientists, Rita had many social concerns and championed civil rights. While Rita directed the Institute of Cell Biology in Rome, there was a large poster of Martin Luther King, Jr., near her office with the statement, ''a man who is not ready to die for his ideas is not fit to live.'' Her interest in Martin Luther King was manifested after he was assassinated in 1968. Rita was at Washington University at the time and she decided to march with a large group of university people to downtown St. Louis. It was a long march taking more than 3 hours, but Rita made the walk to demonstrate her support, and as always, she was immaculately dressed.
In later years, Rita became a staunch supporter of women and the underprivileged. Influenced by the work of Albert Schweitzer in Africa, Rita established a foundation to assist young African girls with scholarships to further their education in their own country. This was derived from her early upbringing in Turin, where she was motivated to study medicine and to help those who were disadvantaged. In her autobiographical book In Praise of Imperfection (Levi-Montalcini, 1988), she described the difficulty in making decisions in her early schooling, between trying to please her parents and choosing between the arts, mathematics, technical training, and marital and maternal obligations. Her empathy for minorities and women stems from the challenges she encountered while growing up and establishing a career.
Rita has been asked whether she missed not being married and having children. Her answer was that she had been very happy in her life as a single person because accepting a ''bourgeois life'' in Italy would have meant renouncing an independent life. As for the children, she insisted that the important mission of any human being is that of ''sending a message.'' Her message was that of being a good scientist and citizen and she felt any one person could contribute a message provided they lived a decent life.
During the past 8 years, Rita dedicated most of her time to supporting the EBRI and young Italian scientists. Rita was also given one of the most prestigious and rare honors as a lifetime member of the Italian Senate. She continued to perform research (Figure 3 ) and at the age of 102 was a senior author delineating how NGF could regulate the axial rotation of the early chick embryo (Manca et al., 2012) . She also produced a review on the function of chromaffin cells (Bornstein et al., 2012) . How did Rita manage to continue to work at this age? When asked for the secret to her longevity, she indicated that restricting her food intake and amount of sleep was related to her healthiness. She also maintained that daily doses of NGF in the cornea could help the CNS. In this regard, because she was slowly losing her fine vision, she generally dictated her speeches and played them several times in order to memorize the text. She took all her speeches very seriously in order to convey her message and mission clearly and accurately.
Rita's passing marks the end of a monumental career. It also marks an end to an era in biology. Rita used traditional methods of embryology and transplantation to verify that neurons undergo massive cell death during development if they are deprived of trophic factors. Sadly, the field of vertebrate embryology is not as popular today as ''big science'' projects dealing with neural circuits, the connectome, imaging, and translational science. It should be noted that her curiosity-driven research did not depend upon sophisticated tools and was not directly concerned with clinical applications per se. Nevertheless, her efforts provided long-lasting contributions to biology and medicine. Her success came from her keen powers of observation combined with deductive logical reasoning.
We are indeed indebted to Rita and the basic research she carried out alone in her bedroom 7 decades ago, amidst war and prejudice. Primo Levi, the eminent Italian writer who also experienced persecution and bias, wrote that Rita was ''A tiny lady with an indomi- 
